Introduction {#S0001}
============

Acute respiratory distress syndrome (ARDS) or acute lung injury (ALI) is a devastating condition and contributes to considerable mortality in critically ill patients. Bacterial endotoxins, such as lipopolysaccharide (LPS), induce a severe systemic inflammatory response, which disrupts the alveolar endothelium with a subsequent cellular and fluid influx, and epithelial destruction is the hallmark of septic ARDS.[@CIT0001] Owing to the elusive molecular and cellular mechanisms of ARDS, the clinical strategy is largely unresolved.

The innate immune system plays an integral role in the pathophysiology of lung homeostasis.[@CIT0002] Neutrophils are the key effector cells for host defense against microbial invasion. In sepsis-induced ALI, neutrophils are recruited and primed in the injury site by insults released from activated residential cells in circulation,[@CIT0003] which subsequently clear the pathogen by efferocytosis, NETosis and proteinases.[@CIT0004],[@CIT0005] However, the excessive accumulation of primed neutrophils contributes to uncontrolled inflammation and extreme lung damage, which are correlated with poor clinical outcome in ARDS.[@CIT0006]--[@CIT0008] In animal models, the depletion of neutrophils reduces the severity of lung injury.[@CIT0009] A promising therapeutic target would be to inhibit neutrophil recruitment, rather than eliminating them, in ALI.[@CIT0004]

In ARDS, chemokine levels are elevated in the lungs and correlate with outcome.[@CIT0010],[@CIT0011] Neutralization of chemokines or their receptors has been shown to attenuate injury in animal models of ALI.[@CIT0012] Several chemokines and receptors are involved in neutrophil recruitment or migration.[@CIT0003],[@CIT0011]--[@CIT0013] CCL2 and CCL7 are elevated in bronchoalveolar lavage fluid (BALF) and synergize with CXCL8, promoting human neutrophil migration in ARDS.[@CIT0010] CXCR2 and its ligands CXCL1 and CXCL5 are critical for neutrophil trafficking in ALI.[@CIT0014],[@CIT0015] The CXCL12/CXCR4 axis has been found to be involved in neutrophilic inflammation.[@CIT0016],[@CIT0017] Inhibition of CXCR4 decreases the transendothelial and transepithelial migration of neutrophils in pulmonary inflammation.[@CIT0018] However, its role in ALI is still unclear.

Inflammasomes were initially described in 2002, in relation to several inﬂammatory disorders. Accumulating data suggest that NLRP3 inﬂammasome contributes to the pathogenesis of ALI.[@CIT0019] NLRP3 inflammasome mediates neutrophil recruitment to the sterile injured lung.[@CIT0020] Inhibition or depletion of NLRP3 attenuates airway neutrophilic inflammation.[@CIT0020]--[@CIT0022] Chemokines are also the primers of inflammasomes. CXCL1 and CXCL2 regulate NLRP3 activation in macrophages.[@CIT0023] However, the role of chemokines in NLRP3-mediated neutrophil recruitment to the injury site is still unknown.

In this study, we investigated the critical role of NLRP3 in the pathogenesis of LPS-induced ALI and explored the profiles of candidate cytokines and chemokines in the lungs and serum of two genotypic mice. Among all candidates, only CXCL12 blockage could dramatically alleviate the symptoms of ALI and reduce the infiltration of neutrophils into the lung. This suggests that CXCL12 is one of the main drivers in neutrophil recruitment during lung injury.

Materials and Methods {#S0002}
=====================

Animals {#S0002-S2001}
-------

Eight-to-twelve-week-old male C57BL/6 mice were purchased from the Nanjing Model Experimental Animal Center and maintained under specific pathogen-free conditions at Sun Yat-sen University. NLRP3 knockout mice (B6.129S6-Nlrp3^tm1Bhk/J^) were obtained from Jackson Laboratory (Maine, USA), and housed and bred in Guangdong Laboratory Animals Monitoring Institute. Age- and weight-matched mice were used for all mouse-related experiments.

Acute Lung Injury (ALI) Model {#S0002-S2002}
-----------------------------

NLRP3 knockout (NLRP3^--/--^) or wild-type (WT) (C57BL/6) mice in the model group received 10 mg/kg of 200 μL LPS (*E. coli* O111:B4; Sigma-Aldrich) via intraperitoneal injection to induce ALI.[@CIT0009] The control mice were administered with 200 μL PBS. After 6 or 12 hours, mice were anesthetized. Retro-orbital blood and BALF were collected, and the left lungs were resected. Samples were stored for biochemical, protein or nucleus assays. For histological analysis, blood cells were washed out from the right ventricle by PBS perfusion before lung harvest. The Animal Care and Use Committee of the Third Affiliated Hospital of Sun Yat-sen University approved the experimental procedure in this study (no. 00129136) according to the NIH Guide for the Care and Use of Laboratory Animals.

Bronchoalveolar Lavage and Neutrophil Counts in BALF {#S0002-S2003}
----------------------------------------------------

After deep sedation and tracheostomy, a 30-gauge needle was inserted into the mouse trachea and BALF was collected by 0.5 mL 4°C PBS lavage three times. Cells were precipitated by centrifugation at 300 *g* for 5 minutes, then resuspended in 1 mL PBS. The total cell number in BALF was counted and the neutrophil proportion were identified by Wright--Giemsa stain. The neutrophil counts were calculated as total cell number × proportion.

Lung Injury Score {#S0002-S2004}
-----------------

Murine lungs were immersed in paraformaldehyde for more than 24 hours. Paraffin slides were prepared and stained with hematoxylin and eosin (HE) for histological and morphometric analysis. Lung injury scores were acquired as previously described.[@CIT0024] In brief, five random high-power fieldsfor each slide were chosen for the calculation. Each typical pathological change was assigned a score of 0, 1or 2: neutrophil counts in the interstitial (A) or alveolar spaces (B), 0, 1--5, \>5; presenting with hyaline membranes (C) or proteinaceous debris filling the airspaces (D), 0.1, \>1; compared with the normal alveolar septum, increased thicknesses of \<2×, 2--4×, \>4×. The lung injury score varied from 0 to 1, based on the formula: Score=\[(20×A)+(14×B)+(7×C)+(7×D)+(2×E)\]/(number of fields×100).

Evans Blue Assay {#S0002-S2005}
----------------

Vascular permeability was evaluated using Evans blue dye, as previously described.[@CIT0024] In brief, mice were intravenously injected with 0.5% Evans blue dye (Sigma-Aldrich) solution. Thirty minutes later, fluorescence of formamide-treated lung was determined by a spectrometer, at excitation=620 nm and emission=680 nm. The results were referred to a standard curve and expressed as the number of micrograms of Evans blue dye per gram of organ tissue (wet weight).

Quantitative Reverse Transcription--Polymerase Chain Reaction (qRT-PCR) {#S0002-S2006}
-----------------------------------------------------------------------

Lung tissue was homogenized and dissolved in Trizol (Invitrogen, Carlsbad, CA, USA) to extract RNA. The concentration of RNA was measured by a Nanodrop 2000 spectrophotometer (Thermo Fisher, USA). Reverse transcription (RT) was performed using a cDNA Synthesis Supermix (Novoprotein, USA). The cDNA thus obtained was subjected to real-time PCR with the SYBR qPCR Supermix Plus (Novoprotein, USA). Relative mRNA levels were calculated with the ΔΔCt method using glyceraldehyde-3-phosphate dehydrogenase (GAPDH) mRNA as an internal control. Primer sequences are shown in [Table 1](#T0001){ref-type="table"}. Table 1Primer Sequence for Each GeneGenePrimer SequenceIL-1βForward5ʹ-TGCCACCTTTTGACAGTGATG-3ʹReverse5ʹ-ATACTGCCTGCCTGAAGCTC-3ʹIL-10Forward5ʹ-GCTCTTACTGACTGGCATGAG-3ʹReverse5ʹ-CGCAGCTCTAGGAGCATGTG-3ʹIL-12Forward5ʹ-GAGGACTTGAAGATGTACCAG-3ʹReverse5ʹ-CTATCTGTGTGAGGAGGGC-3ʹG-CSFForward5ʹ-ATGGCTCAACTTTCTGCCCAG-3ʹReverse5ʹ-CTGACAGTGACCAGGGGAAC-3ʹCXCL1Forward5ʹ-GACTCCAGCCACATCCAAC-3ʹReverse5ʹ-TGACAGCGCAGCTCATTG-3ʹCCL2Forward5ʹ-CTTCTGGGCCTGCTG-3ʹReverse5ʹ-CCAGCCTACTCATTGGGATCA-3ʹCXCL5Forward5ʹ-TCATGAGAAGGCAATGCT-3ʹReverse5ʹ-ACATTATGCCATACTACGAAGA-3ʹCXCL12Forward5ʹ-TGCATCAGTGACGGTAAACCA-3ʹReverse5ʹ-CACAGTTTGGAGTGTTGAGGAT-3ʹGAPDHForward5′-TCAATGAAGGGGTCGTTGAT-3ʹReverse5′-CGTCCCGTAGACAAAATGGT-3ʹ

Multiplex Cytokine and Chemokine Analysis {#S0002-S2007}
-----------------------------------------

Plasma samples, reagents and standards were prepared according the instructions of the Multi-Analyte Flow Assay Kit (Biolegend). In brief, standards and all diluted samples were added into 96 V-bottom plate wells in the presence of mixed beads, and shaken at 800 rpm for 2 hours at room temperature. Next, 25 µL detection antibodies was added to each well, with 1 hour incubation at room temperature. Then, 25 µL SA-PE was added to each well. The beads were resuspended and analyzed on a flow cytometer (Becton Dickinson, San Jose, USA) and the data were analyzed by LEGENDplex software (TreeStar, San Carlos, USA).

MPO Immunohistochemistry {#S0002-S2008}
------------------------

Paraffin sections of lung tissues in all mice were rehydrated and boiled in sodium citrate buffer (pH6.0) for antigen retrieval. After blocking with 10% goat serum, rabbit anti-mouse myeloperoxidase (MPO) antibody (Abcam, UK) and goat anti-rabbit IgG (Zsbio Store, China) samples were incubated at 37°C for 30 minutes in the dark, then stained with DAB (Zsbio Store, Beijing, China). Finally, images were captured with an Olympus BX53 microscope and processed with LSM Image Examiner software (Zeiss).

Neutrophil Migration Assay {#S0002-S2009}
--------------------------

Neutrophils were purified from mouse bone marrow cells by negative selection according to the manufacturer's protocol (Biolegend), then stained with CD11b (M1/70; Biolegend) and Ly6G antibody (1A8; Biolegend). The purity of isolated neutrophils was analyzed by a FACS Aria II (Becton Dickinson, San Jose, USA). Isolated neutrophils were placed in the upper compartment of a Transwell chamber (Corning, Corning, NY, USA), and 600 µL of the indicated N-formylmethionyl-leucyl-phenylalanine (fMLP; Sigma-Aldrich) concentration RPMI 1640 medium was added to the bottom chamber. After incubation at 37°C for 90 minutes, neutrophils on the lower surface were fixed with 5% neutral buffered formalin, stained with 1% crystal violet and counted, and the average number was recorded. The number of migrating cells per high-power field (400×) was counted in 10 random visual fields under the microscope (Olympus, Japan), and a mean estimate for individual samples was calculated.

Neutrophil Purification and Flow Cytometric Analysis {#S0002-S2010}
----------------------------------------------------

Neutrophils were purified from mouse bone marrow cells, then stained with APC/Cy7 anti-mouse Ly6G antibody (1A8), PerCP/Cyanine5.5 anti-mouse CD11b antibody (M1/70), PE/Cy7 anti-mouse CCR2 antibody (SA203G11), PE anti-mouse CXCR2 antibody (SA044G4) and APC anti-mouse CXCR4 antibody (L276F12). (All antibodies were purchased from Biolegend.) All of the above stained cells were assayed by a FACS Aria II (Becton Dickinson, San Jose, USA) and the data were analyzed by FlowJo software (TreeStar, San Carlos, USA).

CXCL12 Neutralizing Experiment In Vivo {#S0002-S2011}
--------------------------------------

Eight-to-twelve-week-old C57BL/6 WT mice were intraperitoneally injected with 10 mg/kg of 200 μL LPS, dissolved in sterile physiological saline, to induce ALI. Three of them received neutralizing anti-mouse CXCL12/SDF-1 antibody (79014, R&D) at a dose of 10 μg/mouse via tail intravenous injection, and the control mice were treated with the same volume of mouse isotype-matched IgG~1~ antibody. Twelve hours later, all mice were killed, and their lung tissue was collected and assessed.

Statistical Analysis {#S0002-S2012}
--------------------

All data are shown as mean ± SD. Significant differences between groups were determined by unpaired *t* tests for neutralization assays or two-way ANOVA at different time-points (0, 6 and 12 hours), followed by multiple comparisons with Bonferroni correction, as appropriate. *P*\<0.05 was required for statistical significance. All plots were generated with Prism software version 7 (GraphPad, San Diego, CA).

Results {#S0003}
=======

NLRP3 Deficiency Increases Resistance to LPS-Induced ALI {#S0003-S2001}
--------------------------------------------------------

To explore the role of NLRP3 in LPS-induced ALI, WT mice and NLRP3^--/--^ mice were challenged with/without LPS, and lung pathology and vascular permeability were characterized and compared. On HE-stained slides, LPS administration increased the adhesive entrapment of perivascular inflammatory cells ([Figure 1A](#F0001){ref-type="fig"}, cyan arrows), interstitial infiltration ([Figure 1A](#F0001){ref-type="fig"}, blue arrows) and alveolar septal thickness ([Figure 1A](#F0001){ref-type="fig"}, red arrows) after 6 hours, and these featured injuries were further aggravated at 12 hours in both groups. However, rare inflammatory cell infiltration and proteinaceous debris were observed in the alveolar space. Compared with NLRP3^--/--^, WT mice presented more serious lung injury after LPS insults ([Figure 1B](#F0001){ref-type="fig"}). The Evans blue assay showed that lung vascular permeability was significantly higher after LPS treatment. ([Figure 1C](#F0001){ref-type="fig"}). BALF neutrophil counts were significantly lower in NLRP3-deficient mice ([Figure 1D](#F0001){ref-type="fig"}).Figure 1NLRP3 deficiency ameliorates LPS-induced lung injury. The wild-type (WT) mice and NLRP3^--/--^ mice received intraperitoneal injection with 10 mg/kg LPS. Six and 12 hours later, lung injury was observed by HE staining. Compared to the WT mice, neutrophil adhesive entrapment (cyan arrows), infiltration (blue arrows) and alveolar septal thickening (red arrows) were significantly reduced in NLRP3^--/--^ mice (**A**). Lung injury score was higher significantly in the WT group (**B**). Lung vascular permeability measured by the Evans blue assay was significantly lower in NLRP3^--/--^ mice (**C**). Neutrophil counts in BALF were lower in NLRP3-deficient mice (**D**). Data are shown as mean±SEM. n=4 per group. Scale bars=100 μm. \**P*\<0.05, \*\**P*\<0.01, two-way ANOVA followed by multiple comparison with *t* test and Bonferronicorrection.

Neutrophil Infiltration is Abrogated by NLRP3 Depletion {#S0003-S2002}
-------------------------------------------------------

Neutrophil recruitment in the lung is a critical landmark in the pathogenesis in ALI. To observe the infiltration of neutrophils into the ALI lung in WT mice and NLRP3^--/--^ mice, MPO immunohistochemical experiments were performed. The results showed that, despite the vascular contents being depleted, MPO-positive cells were still adhesively trapped in the pulmonary vessel walls ([Figure 2A](#F0002){ref-type="fig"}, red arrows), and infiltrated into stroma ([Figure 2A](#F0002){ref-type="fig"}, blue arrows). Statistical analysis revealed that 6 and 12 hours of LPS treatment strikingly increased the number of neutrophils in the WT murine lungs, whereas the NLRP3^--/--^ groups showed much less neutrophil entrapment and infiltration ([Figure 2B](#F0002){ref-type="fig"}).Figure 2NLRP3 deficiency decreased neutrophil entrapment and infiltration into the lung. The WT mice and NLRP3^--/--^ mice received intraperitoneal injection with 10mg/kg LPS, then the neutrophil infiltration of the lung was analyzed by MPO immunohistochemistry. Compared with the WT group, significantly fewer neutrophils were adhesively entrapped (red arrows) or infiltrated (blue arrows) in the lung of NLRP3^--/--^ mice at both 6 and 12 hours (**A, B**). Isolated neutrophils were incubated at 0.1, 1 and 10 μM fMLP in transwell cultrue system. Migrated cells were counted. Results showed that deletion of *NLRP3* did not affect neutrophil migration in response to fMLP, regardless its concentrations (**C**). MPO immunohistochemistry is shown at 40× and 100× magnification. Scale bar=100 μm. Images are representative of four independent experiments. MPO-positive cell counts were analyzed in 8--10 fields (100×) for each slide. Scale bars=100μm. Data are shown as mean±SEM. n=4 per group. \*\**P*\<0.01, two-way ANOVA followed by unpaired multiple comparison with *t* test and Bonferroni correction.

To investigate whether the lower neutrophil infiltration in the NLRP3^--/--^ ALI mice was caused by an impaired migration capability, which was probably affected by *NLRP3* gene knockout, we compared the neutrophil migration abilities between WT mice and NLRP3^--/--^ mice in vitro. As shown in [Figure 2C](#F0002){ref-type="fig"}, the deletion of NLRP3 did not affect neutrophil migration in response to fMLP; there were no significant differences between two genotypes' neutrophils at 0.1, 1 and 10 μM fMLP.

Collectively, these results proved that the deletion of NLRP3 had no effect on neutrophil migration, but strikingly reduced the infiltration of neutrophils and attenuated injury in LPS-induced ALI.

Deficiency of NLRP3 Downregulates CXCL12 Levels in Both Serum and Lung {#S0003-S2003}
----------------------------------------------------------------------

Recruitment of neutrophils in the lung is conducted by chemotaxis. Hence, the serum levels of cytokines, such as IL-1β, IL-10, IL-12 and G-CSF, and chemokines, including CXCL1, CCL2, CXCL5 and CXCL12, in all mouse groups were measured. As expected, the concentrations of serum IL-1β, IL-10, IL-12, G-CSF, CCL2, CXCL1 and CXCL5 were increased significantly in the WT mice after LPS challenge, and their concentrations were significantly lower in the NLRP^--/--^ mice ([Figure 3A](#F0003){ref-type="fig"}). In contrast, LPS treatment decreased the serum levels of CXCL12 in WT mice surprisingly; NLRP3 depletion suppressed serum CXCL12 to baseline levels and LPS stimulation did not change the serum concentration. Strikingly, compared to decreased or intact lung, IL-10, IL-12, G-CSF, CCL2, CXCL1, CXCL5 and lung CXCL12 concentrations were elevated by LPS administration in WT mice, and NLRP^--/--^ ALI mice showed a low amount of lung CXCL12 which remained intact after LPS treatment ([Figure 3B](#F0003){ref-type="fig"}).Figure 3NLRP3 deficiency resulted in reduced cytokine and chemokine levels in serum and lung tissue. Serum or lungs were collected at 6 and 12 hours after LPS challenge in WT mice and NLRP3^--/--^ mice. IL-1β, IL-10, IL-12, G-CSF, CCL2, CXCL1, CXCL5 and CXCL12 were analyzed by Multiplex test in serum samples (**A**) or by qPCR in lung tissue (**B**). Data are shown as mean±SEM. n=4 per group. \**P*\<0.05, \*\**P*\<0.01, \*\*\**P*\<0.001, two-way ANOVA followed by unpaired multiple comparison with *t* test and Bonferroni correction.

Both chemokines and their receptors regulate the migratory patterns of neutrophils. To explore the key factors in the neutrophil migration to the lung, we studied the surface expression of some chemokine receptors, such as CCR2, CXCR1 and CXCR4, by flow cytometry. In general, flow cytometric data showed that there were no significant differences in the expression of CCR2 ([Figure 4A](#F0004){ref-type="fig"}) and CXCR2 ([Figure 4B](#F0004){ref-type="fig"}), while there was an increase in the expression of CXCR4 ([Figure 4C](#F0004){ref-type="fig"}) on neutrophils from the NLRP3^--/--^ mice compared to those from the WT mice.Figure 4Chemokine receptors in NLRP3-deficient neutrophils. In Ly6G^hi^CD11b^hi^ bone marrow cells, CCR2 (**A**) and CXCR2 (**B**) expression were similar in the two genotypes. CXCR4 expression (**C**) was significantly higher in the NLRP3^--/--^ group. Data are shown as mean±SEM. n=3 per group. \**P*\<0.05, unpaired Student's *t* test.

These data strongly highlighted the critical contribution of CXCL12 in neutrophil recruitment into the lung during LPS-induced ALI.

Blocking CXCL12 Moderates ALI {#S0003-S2004}
-----------------------------

To verify the role of CXCL12 during neutrophil recruitment, neutralizing CXCL12 antibody was administered, then lung injury and neutrophil infiltration were assessed at 12 hours after LPS injection. HE staining of the lung revealed less destruction of the alveolar structure and subalveolar edema in the WT mice with CXCL12 blockage than in the control group ([Figure 5A](#F0005){ref-type="fig"} and [C](#F0005){ref-type="fig"}), and less neutrophil accumulation was observed in the mice with neutralization of CXCL12 than in those without this neutralization ([Figure 5B](#F0005){ref-type="fig"} and [D](#F0005){ref-type="fig"}).Figure 5CXCL12 recruited neutrophils to the lung in acute lung injury (ALI). Compared with the isotype IgG~1~-matched control group, neutralizing anti-CXCL12 antibody alleviated ALI (**A, C**), and dramatically reduced neutrophil number (**B, D**) in lungs from the WT mice after exposure to LPS for 12 hours. The photographs are shown as 40× and 100× magnification. Scale bars=100 μm. Images are representative of three independent experiments. MPO-positive cells were counted and analyzed in 8--10 fields (100×) for each slide. Data are shown as mean±SEM. n=6 per group. \**P*\<0.05, \*\**P*\<0.01, unpaired Student's *t* test.

Collectively, these data imply that deletion of NLRP3 strikingly attenuated lung injury and neutrophil accumulation in LPS-induced ALI by reducing the expression of CXCL12 chemokines.

Discussion {#S0004}
==========

It is well known that the NLRP3 inflammasome is required for the development of LPS-induced ALI,[@CIT0019] but the molecular and cellular mechanism is still elusive. In this study, we observed that mice with NLRP3 depletion were strongly resistant to LPS-induced ALI. NLRP3 deficiency decreases neutrophil recruitment in injured lungs, which is partially mediated by CXCL12 downregulation.

In ALI, neutrophils are recruited to and infiltrated the lung, which is critical in the pathogenesis of lung injury. Activated neutrophils can secrete a variety of pro-inflammatory cytokines.[@CIT0004],[@CIT0025] With NLRP3 inflammasome deletion, IL-1β increased significantly more in both serum and lung from the WT mice than the NLRP^--/--^ mice, which is consistent with previous studies.[@CIT0026]--[@CIT0028] Although it has been reported that IL-10 could play a protective role in ALI,[@CIT0029] there were higher concentrations of IL-10 in the serum from the WT mice than in that from the NLRP3^--/--^ mice in this study. The higher IL-10 level did not alleviate lung injury compared to the NLRP3^--/--^ mice, which was probably related to the expression in the lung having no significant difference between the two groups.

Chemokines are a family of chemotactic cytokines, which play a crucial role in leukocyte migration to inﬂammatory sites. They are also pivotal mediators that recruit neutrophils to the lung in ALI, and neutralization of chemokines could attenuate the lung injury.[@CIT0013],[@CIT0030] After LPS treatment, obviously higher levels of CCL2, CXCL1, CXCL5 and CXCL12 were found in serum from the WT group at the 6-hour time-point, compared to the NLRP3^--/--^ group. Further investigation of chemokine expression in the lungs revealed that there were significantly higher levels of CXCL12 in the WT ALI group than in the NLRP3^--/--^ ALI group at 6 and 12 hours, in line with the serum results. The accumulated evidence suggests that both the chemokine CXCL12 and its receptor CXCR4 contribute to the control of neutrophil migration.[@CIT0016],[@CIT0018],[@CIT0031] Although our data showed that the surface CXCR4 expression levels on neutrophils from the NLRP3^--/--^ mice were higher than on those from the WT mice, there was less neutrophil infiltration in the NLRP3^--/--^ mice compared with the WT mice during LPS-induced lung injury. Thus, the data suggest that NLRP3 deficiency markedly weakened neutrophil accumulation in LPS-induced ALI by reducing CXCL12 expression.

To further investigate the effect of CXCL12, we used anti-CXCL12 neutralizing antibody to block CXCL12 chemotaxis, and the experiments confirmed the important role of CXCL12 in LPS-induced ALI. Although the mechanisms by which bone-marrow derived stem cells are recruited to the lungs have not been completely elucidated, there is significant evidence that the injured lung expresses stromal-derived factor-1 (CXCL12), which interacts with the CXCR4 receptor on the surface of bone-marrow derived stem cells.[@CIT0032]--[@CIT0034] Thus, it is likely that the deletion of the NLRP3 molecule leads to a reduction in CXCL12 gene expression in the lung, and protects NLRP3^--/--^ mice from LPS-induced ALI.

Conclusion {#S0005}
==========

Our study suggests that CXCL12 is one of the pivotal drivers of neutrophil infiltration during ALI development by LPS challenge; the deletion of NLRP3 suppressed neutrophil migration and lung injury, which may be associated with the suppression of CXCL12 expression by NKRP3 depletion.
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